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I. Basis of the report 



1 . With regard to the elements of the international application:* 
the international application as originally filed 

the description: 

pages 

pages 

pages 



□ 



, as originally filed 
, filed with the demand 



I I the claims: 
pages 

pages 

pages 

pages 



, filed with the letter of 



, as originally filed 

, as amended (together with any statement) under article 1 9 
, filed with the demand 



I I the drawings: 

pages 

pages 

pages 



, filed with the letter of 



, as originally filed 
, filed with the demand 



, filed with the letter of 



I I the sequence listing part of the description: 

pages 

pages 

pages 



, as originally filed 



, filed with the demand 



, filed with the letter of 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the language in which 
^ the intemation£il\application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language which is: 

I I the language of a translation furnished for the purposes of international search (under Rule 23. 1(b)). 
I I the language of pubUcation of the intenialioiialappUaaion (under R^ 

I I the language of the translation furnished for the purposes of international preliminary examination (under Rules 55.2 and/ 
' — ' or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
preliminary examination was carried out on the basis of the sequence listing: 

I I contained in the international application in written form. 

I I filed together with the international application in computer readable form. 

I I furnished subsequently to this Authority in written form. 

I I furnished subsequently to this Authority in computer readable form. 

I I The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international aoolication as filed has been furnished. 

nThe statement that the information recorded in computer readable form is identical to the written sequence listing has 
been furnished. 

4. n 



The amendments have resulted in the cancellation of: 
I I the description, pages 

I I the claims, Nos. 

I I the drawings, sheet/fig 



^ I I This report has been established as if (some oO the amendments had not been made, since they have been considered to go 
• 1 — I beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2 (c)).** 

Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 14 are referred to 
in this report as "originally filed" and are annexed to this report since they do not contain amendments (Rules 70. 16 

crM 70. 17 J. 

A rr,' replacement sheet containing such amendments must be referred to under item 1 and annexed to this report. 
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V. Reasoned statement under Article 35(2) mtfa regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



I. Statement 

Novelty (N) Claims J^Q YES 

Claims i -Q ^ 1 1 ->1 ^ NO 

Inventive step (IS) Claims YES 

Claims 1-16 NO 

Industrial applicability (lA) Claims 1-16 YES 

Claims NO 



2. Citations and explanations (Rule 70.7) 

The International Search Report revealed several documents 
considered to be of particular relevance: 

1. EP773227 see page 5, lines 17-33, figs 1 and 2 and examples 
4 and 5 

2. US5858670, see cols. 20-23, fig. 1 and claims 
y^S. W09735198 see pages 10 and 16 

✓4. WO9528640 see pages 51-57 and 61-80 and claims 

W09622531, seepages 7-8^ 
^6. EP440193 

7. J. Immunol. Methods, Vol.180, 1995, pp 219-23, Medline 
^abstr. 95230083 

Dl pertains to screening of libraries of ligands (e.g. in the 
form of an oligomer) having identifier tags linked to 
particles. The tagged particle identifies the ligand 
{''oligomer") by e.g. a physical feature of the tag (size, 
shape, colour, p 5, 1 17-20, "'light addressable compounds" p 
4, 1 6) . A preferred form of tag is a nucleotide sequence. The 
series of steps forming the individual ligand oligomers are 
recorded by tagging, each tag representing a step in the 
oligomer synthesis . 

Thus, tagged subclasses of particles can be produced in a way 
that makes each subclass retrievable/identifiable by different 
physical properties. From the second step and on, subclasses 
may be produced thar display two or more tags being 
distinguishable by their physical properties. At least the 
library according to claim 11-15 is therefore considered to 
lack novelty. 
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Supplemental Box 

(To be used when the space in any of the preceding boxes is not sufficient) 



Qintinuation of: V 

D4 reveals the use of physically distinguishable tags (p 51-3) 
in combinatorial chemical libraries. Obviously, a number of 
tags are associated with particular beads (p 57, 1 30-31) for 
precise indication of the events on each class of beads or 
each bead. Analysis of tags can be achieved by physical 
methods such as chromatographic separations, spectrometry etc. 
Classes and subclasses of Articles will evolve as soon as a 
number of particles with ' ligands have been produced and 
tagged. Assays may be performed on single particles by FACS or 
on groups of particles segregated into separate vessels and 
screened for released tags (see p 61-62, 1 9) . Thus D4 
involves the distribution of particles into separate vessels 
in order to simplify the retrieval of particles bound to 
receptor/ligand and the identification of "class" and 
"subclass" of the identified and retrieved particle. The 
method according to claims 1-9 and the library according to 
claims 11-15 are therefore considered to lack novelty. 

D5 maps multiple tagging biospecific assay methods used in 
identifying ligand binding compounds (see p x2-5) , mentioning 
e.g. separate particle sizes, different fluorescent dyes etc. 
for tagging of classes of particles linked to separate 
ligands/receptors. The classes/categories of particles 
produced (and linked to different ligands/receptors) can be 
Identified by "physical property" measurements. 
D6 also pertains to 

To the extent the method according to claim 1 is considered to 
be novel, it is nevertheless considered to be obvious to a 
person skilled in the art to apply the well known methods for 
multiple assays known from D5 in the library assays revealed 
m documents Dl and D4 . Consequently, the method according to 
claims 1-10 and the library according to claims 11-16 are 
considered to lack an inventive step. 

D2 relates to libraries of ligands on beads brought into 
contact with samples/cells in individual wells (chambers) . No 
particular tags to be distinguished physically seem to be 
mentioned. D3 refers to spatially addressable libraries of 
ligands (e.g. oligomers). Although, tagging is eliminated with 
the spatial identification. These documents represent the 
state of the art. 
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^ (57) A bstract: The invention relates 10 a method of identifying one or more substances having afBnity for a given target, comprising 
^ providing a set of particle classes, each said paiticle class being distinguishable from another class by at least one property. The 
^ panicles belonging to one and the same class may have another property that distinguishes them. e.g. different densities, thus forming 
sub-classes. To each unique sub-class a number of unique Ugands can be attached 10 sets of particles forming further sub-classes. 
O A plurality of sub-classes is combined to form at least one mixture. The mixtures are distributed in separate vessels and exposed to 
^ said substance. All target substances not having bound to any candidate substance are washed away, and it is determined to which 
1^ particle sub-class(es) said target substance actually has (have) bound. 
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COMBINATORIAL LIBRARY WITH PARTICLE CLASSES THAT CAN BE DISTINGUISHED BY TWO FEA- 
TURES E.G. SIZE, DENSITY, COLOR, ETC. 

The present invention relates generally to screening methods and selective identification of 
target substances. 

5 

Bacl^round of the invention 

In the pharmaceutical area i.a. it is often necessary to test very large numbers of substances 
against one or more target compounds to find out if any of the tested substances possess 

1 0 affinity towards the target, or in some other way interacts with the target. This normally is 
performed by binding each candidate compound (as a ligand) to some matrix e.g. a particle, 
loading a number of the particles in one reaction vessel of some kind, and incubating with the 
target substance. Either the candidate compoimd (ligand) or the target is marked with 
identifiable groups such as fluorescent or radioactive groups or nuclei. After the reaction is 

1 5 deemed to have come to completion analysis of the vessel is performed to see if the marker 
substance or group is present, indicating that the target has indeed reacted with the substance 
bound to the matrix. 

Screening large numbers of substances of course requires large numbers of vessels, which is 
20 laborious and tedious to handle. 10000 compounds would require 10000 individual reaction 
vessels to be handled. 

Another possibility is to mark particles with say 10000 different ligands. A mixture is 
prepared comprising particles having 100 different ligands and the mixture is placed in a well 

25 of a microliter plate. 100 such mixtures are prepared totaling 10000 different ligands and said 
mixtures are placed in one well each. All wells are exposed to and incubated with the target 
substance marked with a fluorescent moiety. If fluorescence is detected in one well one 
knows that a hit is present in that well. A second experiment is perfonned where the 100 
different ligands in said well are individually placed in one well each, and the incubation and 

30 exposure is repeated. The well exhibiting fluorescence will then contain the desired substance. 
Thus, it is necessary to perform two sets of experiments. 
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Therefore, it would be desirable to have access to methods and means for rendering such 
screening procedures less time and space consuming, and to enable the procedure to be 
carried out in one step. 

5 US-5,85 8,670 relates to identification by sequencing of peptides bound to beads. The method 
requires many operations. It mentions staining of beads (col. 41, lines 47-54) for 
identification. This particular aspect per se, does not form a part of the present invention 

In "One-Bead-One-Stmcture Combinatorial Libraries", Bio polvmers , Vol. 37, 177-198, there 
10 is disclosed a very complicated (many steps required) method of making libraries for the 
identification of binding to specific ligands. The actual screening procedure requires a large 
number of iterations. 

US-5,8 17,751 discloses libraries where beads have "identifier tags". These tags can be 
15 "microscopically or otherwise distinguishable features", (size, shape, mass, charge, color). 
See col. 23, lines 10-21, and lines 42-46. The screening process involves releasing the tags 
fi-om the beads and subsequent amplification thereof. 

EP 0 773 227 Al discloses "identifier tags", meaning some "physical attribute" (examples 
20 given are size, shape, color, optical density) by which a solid support (e.g. a bead) can be 
identified and distinguished. See p 5, lines 17-33. The screening procedure is conventional, 
and involves sorting out fluorescing beads by using a cell sorting instrument (FACS). 

US-5, 162,863 discloses the possibility of using particles of different sizes for identification 
25 purposes. 

Summary of the Invention 

The present invention seeks to provide a method of identifying one or more substances having 
30 affinity for a given target substance, that would require a smaller number of reaction vessels 
than what is necessary today, and also a smaller number of operations, thereby speeding up 
the process of investigation substantially. 
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This object is achieved by the method according to the invention, whereby a combination of 
distinguishable properties of particles to which ligands are attached, is used for identification 
of those particles to which a target substance has bound. The method is defined in claim 1. 

5 By providing a class of particles having one property in common, and subdividing each such 
class into sub-classes having another property, it becomes possible to screen a very large 
number in only two steps. 

In a second aspect of the invention there is provided a library of ligands, comprising 
10 individually distinguishable particles of a matrix material, having ligands attached to the 
surface, and being suitable for binding candidate compounds (ligands), and usable in 
screening procedures. This aspect is defined in claim 1 1 . 

A third aspect of the invention is the use in screening procedures, of a ligand library 
1 5 comprising individually distinguishable particles of a matrix material, suitable for binding 
candidate compounds, which is characterized by using fact that the particles are 
distinguishable, as a marker for each said candidate compound. The library is defined in claim 
16. 

20 Furthermore, in preferred embodiments, selecting the distinguishable property to be different 
particle size in combination with density, is very powerful in this respect. 

Brief Description of the Drawings 

25 The invention will now be described with reference to examples and to the drawings, in which 

Fig. 1 is a schematic representation of a micro titer well in which a mixture of 
1 GO different particle-ligand combinations has been incubated; 

30 Fig. 2 is another schematic representation of a micro titer well; 



Fig. 3 is photograph of the contents of a microliter well taken through a 
fluorescence microscope; and 
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Fig. 4 is a graphical output from an image analysis. 
Detailed Description of Preferred Embodiments 

5 

For the purpose of this application, the term "particle class" is taken to mean particles having 
at least one property distinguishing them from other particles of another "class". One such 
property can be size (diameter), another the density. Still another kind of "particle class" is 
formed when a number of particles of one class having a first ligand attached, is used together 
1 0 with particles of the same class but having a second ligand attached thereto, but where the 
ratio of the number of particles having different ligands is different, e.g. 2:1. 

A ftirther particle class is formed when a coordinate is assigned to a set of particles 

1 5 The term "sub-class" is taken to mean particles having as common features, the features or 
properties of a "particle class", and having been treated in some way so as to be 
distinguishable from another "sub-class", A "sub-class" is e.g. formed when particles of one 
size are provided with one ligand, and another "sub-class" is formed when the same particles 
are provided with a second ligand, different from the first. 

20 

Within one and the same class, i.e. particles having the same size, "sub-classes" are also 
formed by providing particles with e.g. different density but having the same diameter. 

The term "ligand" shall mean one moiety attached to a particle, or a group of such moieties. 

25 

The basic idea behind the invention is the insight that in a mixture of objects, wherein groups 
of objects in said mixture have some distinguishable and identifiable feature in common 
within each group, it is easy to identify each group of objects. Also it is easy to identify if 
there has been a change in the property of the objects in one group. If for example a mixture 
30 consists of all white golf balls, tennis balls and footballs, it is very easy by visual inspection to 
determine that say the golf balls have changed color to green. 
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This insight has been applied by the inventor in the field of screening for substances having 
some desired property amongst large numbers of candidate substances, or ligands. 

An extremely simplified example is the case where two ligands are to be examined for 
5 affinity to a target substance suitably marked, e.g. with a fluorescent marker. Each ligand 

would then be bound to particles with mutually different size and then the particles are mixed. 
The mixture is placed in well of a micro titer plate and incubated. After incubation the well is 
washed. If the target selectively binds to one ligand it will be an easy matter to identify which 
ligand has boimd since one can measure the size of the fluorescing particles and thereby 
1 0 determine which the ligand is. 

As another simplified and illustrative but slightly more complex example, let us assume that 
one is interested in testing four ligands for affinity to some macro-molecule, e.g. a protein. 
Let us also assume that each different ligand is individually bound to a particle. Furthermore 

15 we assume that the particles are of only two different classes, in this case we assume two 
different particle sizes. Two mixtures are prepared, each comprising two sets of particles 
having distinguishable size, and having different ligands bound thereto. The two mixtures are 
placed in one well each and incubated with the macro-molecule, appropriately marked with 
e.g. a fluorescent marker. Thus, we have two wells each containing the same two different 

20 particle classes, but having mutually different ligands bound to them. After incubation the 

wells are washed to remove non-boimd substances. If the macro-molecule binds to one ligand 
it will be a straight forward matter to identify which one by determining which particle size 
and which well exhibits fluorescence. This is most easily done under a fluorescence 
microscope, and can be done by ocular inspection in a case like the described, where there are 

25 only few wells and few ligands present. Other methods of detection are available, e.g. so 
called flow cytometry in combination with Coulter-coimter techniques. These methods are 
well known to the skilled man and need not be discussed in detail herein. 

For production screening using large numbers of ligands and particles in large numbers of 
30 wells, image analysis by computer using specialized software is more feasible. An example of 
such commercial software is LEICA® Q 500 MC. 
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The skilled man will appreciate that the principle demonstrated above is applicable to larger 
numbers of different particle sizes and l2irge numbers of wells, as will be explained by further 
examples below. 

5 The basic principle of a first embodiment of the invention may be said to encompass 

identification of a ligand having reacted with a target substance, by two parameters, namely a) 
particle size, and b) coordinate for the particle on the micro titer plate (simply in which well it 
is present). 

10 Still another property of the particles that is usable as an identifying "marker" is the density. It 
is relatively easy to make particles having well defined densities. If ligands are boimd to such 
particles, mixtures of said particles can be separated by centrifugation in a density gradient, 
and fluorescent bands in the test tube after centrifugation can be easily determined, and the 
position along the tube will indicate which density fraction is a hit. 

15 

The basic principle can be further elaborated by making mixtures containing different number 
ratios between particles of the same size having different ligands, and providing them in the 
same well. Thus, if two different ligands are bound to one and the same particle size but in 
two fractions, and these two fractions are mixed e.g. in a ratio 1 :2, of course it will be an easy 
20 matter to determine to which fraction the target has bound by the fluorescence intensity being 
either 1/3 or 2/3 of the maximum possible, if all particles would have fluoresced. 

The particles to be used may be made of any material to which suitable ligands of interest can 
be attached or bound. The particles are preferably hydrophilic and built up of one or more 

25 polymers which are insoluble in water. Hydrophobic polymers that have been derivatized to 
become hydrophilic are included. Suitable polymers are polyhydroxy polymers, e.g. based on 
polysaccharides, such as agarose, dextran, cellulose, starch, pullulan, etc. and completely 
synthetic polymers, such as polyacrylic amide, polymethacrylic amide, 
poly(hydroxyalkylvinyl ethers), poly(hydroxyalkylacrylates) and polymethacrylates (e.g. 

30 polyglycidylmethacrylate), polyvinylalcohols and polymers based on styrenes and 

divinylbenzenes, and copolymers in which two or more of the monomers corresponding to the 
above-mentioned polymers are included. Polymers, which are soluble in water, may be 
derivatized to become insoluble, e.g. by cross-linking and by coupling to an insoluble body 
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via adsorption or covalent binding. Hydrophilic groups can be introduced on hydrophobic 
polymers (e.g. on copolymers of monovinyl and divinylbenzene) by polymerization of 
monomers exhibiting groups which can be converted to OH, or by hydrophilization of the 
final polymer, e.g. by adsorption of suitable compounds, such as hydrophilic polymers. 

5 

The particles can also be based on inorganic material, such as silica. Preferred particles lack 
hydrolytically unstable groups, such as silane, ester and amide groups. 

The particles may be porous. 

10 

The term "hydrophilic particle" in practice means that the accessible surface of the particles is 
hydrophilic in the sense that can be penetrated by aqueous liquids. Typically the accessible 
surfaces on a hydrophilic particle expose a plurality of polar groups for instance comprising 
oxygen and/or nitrogen atoms. Examples of such polar groups are hydroxy, amino, carboxy, 
1 5 ester, ether of lower alkyls (such as (-CH2CH20-)nH where n is an integer). 

Suitable size fractions of such particles are obtained by sieving, using standard methods well 
known to the skilled man. The resulting particle fractions will have some spread in terms of 
average diameter, but the spread can be controlled so that overlap between fractions can be 
20 adequately controlled. 

Furthermore, a certain overlap in fraction size is no problem since the image analysis software 
that calculates average particle sizes is able to distinguish with a high degree of certainty to 
which fraction the fluorescing particles belong. 

25 

Another possible material for the particles is poly-styrene. By using this material it is possible 
to make mono-disperse particles without overlap in fraction size. 

In order to prepare suitable mixtures when the number of particles and ligands is large, so 
30 called factor design is preferably used. The theory behind this methodology is disclosed in 
"Statistics for Experiments'' by Box et al, ISBN 0-471-093 1 5-7. 

The invention will now be further described by way of the following non-limiting examples. 
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EXAMPLES 
Example 1 

5 

10 particle fractions ranging in size from fraction 1 of 10-20 ^rni up to fraction 10 of 100- 110 
Hm are prepared. Each size fraction is further subdivided into 10 density fractions ranging 
from 1,01 up to 1,19 with increments of 0,02. Thus, in all 100 different sub classes of 
particles defined by both a) size and b) density is produced. To particles of each sub class a 
10 different ligand is boimd to provide 100 unique combinations of ligand and particle. 

10000 different ligands are to be tested. Thus, the 100 particle subclasses are used to provide 
100 sets of 100 particle-ligand combinations. Each set of 100 combinations is placed in one 
well each of a 100-well microtiter plate. Then all wells are incubated with a target compound. 
1 5 The compound is suitably marked with a fluorescent moiety. In addition to being identifiable 
by the two properties of the particle (size and density), each ligand is identified by a 
coordinate, i.e. the well number. 

After incubation the wells are washed to remove all target compounds that have not bound to 
20 any ligands. 

Fig. 1 shows a matrix symbolizing one well in which it has been determined that the size 
fraction 70-80 \xm exhibits fluorescence (symbolized by the particles being filled), and thus 
contains a subclass of particles to which the target compound has bound. Of course only 10% 
25 of the particles of this size will fluoresce, but it cannot be decide which ligand has reacted. 

In order to determine which density fraction contains the target bound to the particle, the 
entire contents in the well is centrifuged in a density gradient, so as to yield bands 
corresponding to each density. The band (density 1,11) containing the fraction having target 
30 bound thereto will then fluoresce. This is symbolized by the dots representing the density 
fraction in question being filled. 
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The cross section of the two rows will identify the particular ligand that has bound to the 
target molecule. 



Example 2 



In order to double the number of possible ligands to test (or alternatively to reduce the number 
of wells needed for the screening), it is also possible to use the number ratio between 
subclasses of particles as a marker. 

1 0 Thus, 1 0 particle fractions ranging in size from fraction 1 of 1 0-20 |Lun up to fraction 1 0 of 
100-1 10 ^im are prepared. Each size fraction is further subdivided into 10 density fractions 
ranging from 1,01 up to 1,19 with increments of 0,02. Thus, in all 100 different sub classes of 
particles defined by both a) size and b) density is produced. To particles of each sub class a 
different ligand is bound to provide 100 unique combinations of ligand and particle. 



20000 different ligands are to be tested. To this end, the 100 particle subclasses are used to 
provide a first lot of 100 sets of 100 particle-ligand combinations, which yields 10000 
combinations. Furthermore, a second lot of 100 sets of 100 particle-ligand combinations, but 
with 10000 other ligands than in the first lot are made. In one and the same well one set of 
20 1 00 particle-ligand combinations from the first lot is combined with twice as much (total 
number of particles or weight of the mixture or some other measure of quantity) from the 
second lot. This means that for each individual particle (having a unique size and density), 
there will be two possible ligands. The well is then incubated with a target molecule suitably 
marked. 



After washing the wells to remove the non-bound target molecules, it is found that the size 
fraction 30-40 jam exhibits fluorescence (see Fig 2 which is a schematic representation of the 
contents of the well). It is also determined by simple counting or by measuring a total 
intensity of the fluorescence, that the number of fluorescing particles is twice as many as 
30 would have been the case if the target had reacted vsdth particles from the first lot, and thus it 
must be from the second lot. 



15 



25 
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A separation by density through centrifugation is performed as in Example 1 , yielding 1 0 
bands, one of which is fluorescing (density 1,01). Again, all information needed to determine 
which ligand has reacted is available. 

5 Example 3 

In this example it is demonstrated that the number of possible ligands to test can be increased 
also by mixing the particle classes in an intelligent way. 

10 Particles of three different particle sizes, average diameters being 15 ^un, 25 jim and 55 |im 
respectively are used and 18 different Ugands (designated A-S) are bound to these particles, 
thus forming 54 different combinations of ligand/particle. Thus, a combination of ligand A 
with a particle having the diameter 15 |im is designated A-15, ligand B bound to a 55 jam 
particle is designated B-55 etc. 

15 

Mixtures of these ligand-particle aggregates are prepared according to the following protocol: 



Mixture No. Composition (ligand/particle size) 

1 A-15; B-25; C-55; D-IS; E-25; F-55 

20 2 G-25; H-55; M5; K-25; L-55; M-15 

3 N-55; 0-15; P-25; Q.55; R-15; S-25 

4 A-15; B-25; C-55; D-25; E-55; F-15 

5 G-25; H-55; 1-15; K-55; L-15; M-25 

6 N-55; 0-15; P.25; Q-15; R-25; S-55 



25 According to this protocol, a combination can occur either in one well only, or in two 
different wells. For example the combination A-15 occurs in well No. 1 and 4, whereas 
combination D-lS occurs only in well No. 1. 

These mixtures are placed in one well each (designated with the same number as the mixture 
30 numbers) of a micro titer plate, thus in six wells. The mixtures are incubated with one target 
substance, suitably marked with a fluorescent moiety. After completed incubation the wells 
are washed with water to remove all unbound target substances. 
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It is found that wells No. 2 and 5 exhibited fluorescence, and that the fluorescent particles 
have a diameter of 25 fim by image analysis. From this information it can be concluded that 
ligand G has bound to the target molecule, since the only combination wdth a particle of 
di£imeter 25 |im common to well 2 and 5 is G-25. This being an extremely simple example, it 
5 is appreciated that the protocol of mixing can be much more sophisticated and involved, in 
order to distinguish one reacting species among a large number of possibilities. 

In Fig. 3 a typical image viewed in a fluorescence microscope is shown. As can be clearly 
seen it is possible even with ocular inspection to distinguish three different particle sizes (in 
1 0 this case for illustrative purpose, all particles fluoresce in order to be able to see them; in a 
real run of course only one particle size should be visible). An image analysis by computer 
yields the result shown in Fig. 4, wherein also the distribution of sizes within each nominal 
class can be seen. 

15 In a further development of the method, the mixtures of ligand-particle combinations 
are incubated with two or more target molecules. To this end the targets are suitably 
marked with distinguishable markers, such as fluorescent moieties exhibiting 
fluorescence of different wave lengths. 
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What is claimed is: 

1 . A method of identifying one or more substances having afifinity for a given 
target substance, comprising: 

5 

providing a set of particle classes, each said particle class being distinguishable 
from another class by at least one physical property, each particle class being comprised of at 
least two subclasses, wherein each subclass is distinguishable from another subclass by 
another physical property, different from the property of said particle classes, each subclass 
10 comprising particles having at least one of said substances attached to the surface thereof as a 
ligand, said ligands being different from ligands attached to particles of other particle classes 
or subclasses; 

combining a plurality of sub-classes to form at least one mixture, 

15 

distributing the mixtures in separate vessels; 

exposing each mixture to said target substance; 

20 washing away all target substance not having bound to any ligand; and 

identifying to which particle sub-class(es) said target substance actually 
has(have) boimd, by the following steps: 

25 identifying in which vessel or vessels target substance has boimd to particles 

in the mixture present in said vessel or vessels, identifying to which particle 
class said target substance has bound; and 

30 identifying to which particle sub-class said target substance has bound. 

2. The method as claimed in claim I , wherein each particle class is characterized 
by one of the properties in the group size, density, color and shape. 
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3. The method as claimed in claim 2, wherein each particle sub-class is 
characterized by one of the properties in the group size, density, color and shape, but is 
different from the property characterizing the particle class. 

5 

4. The method as claimed in claim 1 , wherein the mixtures are formed by mixing 
two particle classes in a ratio such that the difference in number of one class with respect to 
the other is detectable in the identifying step. 

10 5. The method as claimed in any preceding claim, wherein the target substance is 

marked so as to be detectable. 

6. The method as claimed in claim 5, wherein the marking is performed by 
attaching a moiety selected from the group consisting of a fluorescent moiety, a radioactive 

1 5 moiety, a colored moiety. 

7. The method as claimed in claim 5, wherein the target substance reacts with the 
ligand to which it binds to provide a detectable effect, such as fluorescence or color. 

20 8. The method as claimed in any preceding claim, wherein the identification is 

performed by ocular inspection under microscope. 

9. The method as claimed any preceding claim, wherein the identification is 
performed by image analysis with a computer. 

25 

10. The method as claimed in any preceding claim, wherein said mixture is exposed 
to at least two target substances. 

11. A library of different iigands, comprising particles belonging to a plurality of 
30 classes, each particle class being distinguishable from another class by at least one physically 

distinguishable property, each particle class being comprised of at least two subclasses, 
wherein each subclass is distinguishable from another subclass by another physical property, 
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different from the property(ies) of said particle classes, those particles belonging to one and 
the same sub-class having at least one type of ligand attached to their surface. 

12. The ligand library as claimed in claim 11, wherein one of said properties of the 
5 particle classes or sub-classes is the size, suitably the diameter of the particles. 

13. The ligand library as claimed in claim 1 1 , wherein one of said properties of the 
particle classes or sub-classes is the density of the particle. 

10 14. The ligand library as claimed in claim 1 1, wherein one of said properties of the 

particle cleisses or sub-classes is the shape of the particle. 

1 5. The ligand library as claimed in claim 1 1, wherein one of said properties of the 
particle classes or sub-classes is the color of the particle. 

15 

16. The use of a ligand library as claimed in claim 1 1 for screening purposes. 
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